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NIAID Microbial Genome Sequencing
Centers

Goal:

Rapid and cost-efficient production of high-quality genome
sequences of human pathogens and invertebrate vectors of

disease.

Features:

B Two Genome Sequencing Centers
— The Institute for Genomic Research (TIGR)
- MIT

B Capacity to sequence genomes for:
— Other government agencies
— Scientific community
— Response to national emergencies
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Data Release & Reporting

http://msc.tigr.org/status.shtml
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== NIAID MEC

Production Status

TIGR's current MEC effort includes the following genome projects. Speciesistrain names link to
the appropriate MSC site, it any, and other links lead to GenBank records, A'p'indicates
submission is in progress, and an 's'indicates the data has been submitted but is not yet
availahle.

Recent status changes are listed on the What's Mew page. For a list of genome projects with
individual MSC web sites, please see the Genome Projects page.

The projects on this page are organized into the following categories:

Cisease Yectars
MIAID Category A Pathogens
MIAID Cateqory B Pathogens
MNIAID Cateqory C Pathogens
Cther Pathoogens
Related Species

Taxon AIE?]?\?E WGSA;?;T;EW #Traces
Disease Vectors
Aedes geqyoll " T W 7747816 Hin
Culex pipiens
quinguefasciatus # T 3.596,685 Hiu
Ixodes scapulans it 1 6,293,858 HiL
NIAID Category A Pathogens
Bacliius anthracls
Tsiankovskii-l
Warsinia pestis
Angola Eid I W 73,928 Hia
B42003004 X T 72991 Hin
E1973001 X T 66,614 Hin
F1991016 X 1l 65,193 L
IP275 i I W A 58,811 Hin

Submissions

Chromatograms: daily or
regular intervals based on
project

Assembly files: >= 3X
assembly, 45 days after
completion

Auto-annotation: >= 5X
immediately after
completion

Manual Annotation: After
sequencing/finishing is
completed
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Coverage Auto Manual Contract Milestone
# D Name Strains /Closure Annotation  Annotation Deliverables in the
Insect Vectors of Disease Aggregate Due Date % Completed | Deliverable Status

1 8MOB  Aedes 1 ni{Es i n

2 amaot Culex pipiens 1 N4 i n

3 80100 Ixodes scapuiars 1 nE3 ¥ n s« Sequence submissions Sept 2008 B0% On schedule

4 30N R communiz 1 N4 n 1

Parasites «  WIGES submissions Sept 2008 4% On schedule

a  B0M0z Cryplosporidum muris 1 N W W -

5 BOMOM  Ertamosbs 3 ¥l v v ¢ Closure and WGES Sept 2008 7% Biehind schedule

7 BOVOF  Plasmodim vivax 1 y Ahh y y updates

8 820G Trich e 1 nie n . o )

9 B010P ero;sf:;ZS GO:;;J.M 7 n( ") 3 . e Annotation submissions Sept 2008 29% Behind schedule

Yirus
10 8MOE  BMA& Laboand Infl 400 n mn
11 BI0K Comoms mﬂ‘;ﬁa v : . . MSC Progress of 161 Genomes - 11/30/2006
Fungi
12 8010  Comparative Aspergillus project 2 n y y 180
13 a01oy Fericiiiim spp 2 n n n
Bacteria
14 8MOR B cersus 10 WA 27,5 Mb i W
15 80105 Barfonalla baciliformis 1 i i W §
YT E B Ihcomplete genarnes

16 8010aa  Boneliz 17 0 659hbfgename i W E O Complete genomes
17 80104 B haldera maliel 11 Wi n n o
18 30D Burkhoidgeria pselcomalial q w3 14 6hb n n
19 3M0Q Campiobhactsr 10 wiay dhb i n
20 amaoL Caxalia 43 w(EY 10Mb i W20
21 8MO0OH  Pathogenic £, colfand Shigelia 11 ey i mn
22 8010ab  E.eoli SECEC SMS3-3 1 y y y
2380100 Pseudomonas aeruginosa PA7 1 Y n fn
24 amov Saimonelfa Btrains 17 Wi 44 1hih i Wi
280 B010K Uireaplasma 20 w2 2hb i Wi
26 3010C  Mbrio strains 17 Wwilh i Wwilh
27 amuol Yersinia pestis q w31 8.2 Mb i n
28 8010wy 454 Data Assembly B&D nig nfa nia nig

ke This [TUstration exciucdes viral genomes
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New MSC Projects

Organism Strains Relevant BRC SeleCtion Criteria

* Medical importance
Methicillin-resistant | 100 NMPDR .
Stanhyloedes plasmids e Status of other projects on the same
plasmids organism
Vibrio 7strains NMPDR e Lab strain vs. clinical isolate

arahaemolyticus T :

P S * Auvailability of experimental tools
Vibrio cholerae — | strain NMPDR . Community of users
ICE

* How well the strain represents the
Escherichia coli 8 strains ERIC species
OI157:H7
Neisseria Multiple Not applicable e
meningitidis genes Sample ACClUlSlthn

« DNA/RNA
Murine coronavirus | 10 strains PATRIC . el pellet
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AID/TIGR Resource Centers

BRC Center
# MSC Genomes Strains BRC Presence G
Insect Vectors of BioHealthBase
Disease
1 Aedes 1 YectorBasze
2 Culex pipiens 1 VectarBaze
3 lxodes scapularis 1 vectorBase
4 R communis 1 R
Parasites
5 Crpplosporidum muris 1 ApiDB
Pathera
6 Entamoeba 3 (E.histalytica)
7 Plasmodium vivax 1 ApiDB NMPDR
8 Trichomomas Genome 1
9 Toxoplasma. Fondil 2
Virus
10  BML Lab and Influenza a400 BioHealthBase
11 Coronsvitne Expansion 108 Fatric Pathema
Fungi
Coraparattee Aspergillus
12 project 2
13 Penicillium spp 2 Patric
Bacteria
14 B. cereus 10
14 Barfonella baciljformis 1
VBRC
16 Borrelia 17
17 Burkholderia mallei 11 Pathema
Burkholderia
18 pseudomalle 9 Pathema
19 Campylobacter 10 NMPDR (C.feind
20 Coxiella 3 Patric (. burnett
Pathogenic E. coli and
21 Shigella 1 Eric
22 Ecoli SECEC SMS3-5 1
FPaeudomonas Qerugingsa
23 RA7 1
24 Salmonella Straing 17
24 Ureaplasma 20 VectorBase
26 librio strains 17
27 Farsinmia pestis ] Eric

MSC Program

BRC Genome
Criptosporidiiem spp.
Flasmodium spp.
Toxoplasma gondil
Franciselia tularensis
Glardlia lamhbilia
Microsparicia
Ricinus communis
Mycobacterium tbercuiosis
infivenza s
Yersinia pestis
Digrrheagenic E. coll
Yersinia enterocalitica
Shigeiia,

Salmonelia
Staphyfocaccis aureus
Pathogenic 1Vibiros

Listeria monocytogenes
Carmpyiopactar fejuni
Streptocaccus progenes
Straptococcls pHedmonze
Baciius anthracls
Burichalderia maliel
Burkholderia pseudornalisl
Clostrichium perfringens
Ertamoebs histoltica
Rickettsiae

Bruceliz

Coxiefia burnetll

Calichdrus

Hepatitis 4 1Vims

Rahies \firus

Coronavirs

Varioig magor Viris
Arenavinls

Hanta Virs,

RiR Valiey Faver Virs
Efofa Virs,

Marburg irus

Dengue Vines

California encephalitis group Virus
Kyansanar forest disease Vs
Qmsi hemorrhagic fever Vs
West Wik Firus

Alphavirs

Hantaan 1V,

Puumala Vins,
Crirnear-Congo hernorhaalc faver 1/ s,
Vediow faver Virs,
Tick-borne Encephaiitis
Nipah Virs

Equine morbillivirus
Anopheles gambiae
Aedas aagypll

Anopheles gunestus

Cullas plplens

hiodes scapularis

MSC presence
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v
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Frogress by Library

Released Data

Updated 6/14/06

Aedes aegypti annotation Release 1.0

The MIAID Microbial Sequencing Centers are pleased to announce annotation Release 1.0 of
the Aedes aegypti genome sequence. This annotation was praduced jointly by The Institute for
Genomic Research and VectorBase with support from The Broad Institute of Harvard /41T,

Felease 1.0 has been deposited at GenBank under the accession version AAGEDOOODOO00.
Long-term curation ofthe genome sequence and subsequent annotation updates will be the
responsibility of VectorBase.

Release 1.0 contains 15,418 high confidence protein-coding genes; alternatively spliced
transcripts derived from 992 genes add an additional 1,370 proteins yielding a total of 16,784
predicted proteins. Cur structural annotation (gene finding) strategy involved masking repetitive
DA sequences, followed by a combination of EST and protein alignments, trained gene
prediction algorithms, and evidence-based gene predictions. Annotation release 1.0 was
derived by comparing and merging gene sets generated independently by VectorBase and
TIGR.

An autcnaming pipeline used sequence similarity to PANTHER, Drosophila (Release 4.3) and
IniFrot databases as a basis for functicnal name assignment. Gene Ontology terms were
computaticnally assigned to the genes kased on Drosophila GO annotations via segquence
hoemalogy, or Pfam domain matches above the trusted cutoff. A "supplement” of lower
confidence gene predictions is also available at VectorBase.



Aedes MSC and VectorBase Project Plan

The Watiomal Izetitue of Allergy a=d Infoctions Diseases, National Insticates of Hiealte
Eas fimdad the Asdes asgypd genome project trough it Micrebial Segmnoing Cemtars
(BISTE) 2t Tha Institzts for Conomis Resgarch (TIGE) and the Breed Inrtinue. Tha
M50 ars resposdble for genome sequezcizg. assembly, and 2z=ecation of gens sTucturs
and fanction, with e gozl of rapid relezse of sack of thess data s the sciantfic
comezz=ity, Cmcs ralsesed, the comoplets sequezce and az=ctation of the Awdes gunome
will pernzangeshy rastda 2t & shird ICAID-sponsared anticy,
Eininformatics Rascencs Canter (SEC) atthe U j Y
thasa datz will alsa require coordinetion with WCBI-FenBank. Given the nomtual
imteawsts of thess crgazizations. the neost effective approach to the initizl release of Aedss
panomic datz wdl be to week = close collzberation te producs 2= mital set of 2nnctatiez,
mfms and inprove the pipalizas ressdant at sach of the ceztars, a=d o genarate data to
1 = the amalyids and peblication of Andas.

A summary of the Stages of completion for the MSC
Aedes project

Stage 0 Establish Commumication Mechanisms among TIGE, Broad and
VectorBase {5 weeks)

Stage 1: Anpofation Preparation (4 weeks)

Stage 2: Produoction Annotation Gens Structure (8 weeks)

Stage 3: Evaluation of Data (4 weels)
e ars confidext thet the combized 2z=ctation efforts of the MECs and VectceSase
producs unified, high-quality Asdes azzotation for raleass o the scientific conmmmity.
Tris docunssnt is 2 Satzil project plan intanded to describe the complamesstary act
planned amicag the theres NIAID-frmdad canters

Stage 4: Data Generation Gene Strocture v1.0 {4 weels)

Stage 5 Production Annotation Functional Computes {3 weels)

Seq the accompanyizg document Timslize.pdf for the task timaline ovesrigw

Stage 6 Genbank Submission v1.0 {2 weeks)

A summary of the activities for the MSC Aedes project

Stage 7 Genbank Processing to Releatse (4 weels)
listed by institution

Stage §: Manuscript Preparation (19 weeks)
Inscirution: Groad
Task Cromatioz Stam:
Stags 0: Establish Copmemication Mockanizpes Amomg
TIGE, Ercad 2nd VectosSase

Fimish

Jweaks 1ZOF 1071403

Dovslon Assambly Releass Sty Sweaks 21205 |0 Task hame Duration Start Finish Predeces: hetes Resource Mames Successars
t 4 (= a
Comfarsocs Call 1 dax [Tl ] 1 [z Stage 0:Establish Communication Mechanisms Among TIGR, Broad an 25days  Mon 91205 | Fri10/14/05 ication, such as conference calls or emai Broad, TIGR,VectorBase 12
- G Develop Assembly Release Strategy 1Sdays Mon 9208 Fri 9005 4the primary annotation to the Broad assembly Braad,TIGR 3
-
. . FJ EIES Develop Draft Project Plan for Annctation and Aralysis Sdays  Mon 9205 Wed 92105 - circulation. The timeframe represented in the d.. TIGR 55,11
et me - - o - el | (&l
Raviaw a=d -'I"":-".ML':" :\f?T:-_]n-:t sz waeks SIZ0T — @ Define Annatation Data tynes and Metrics for Evaluating Gene Sets 1Sdays | Mon@AZ0S|  Fri 93005 Annatation Data types and File Formats... TIGR
BRI=ES Conference Call Ddays  Tue Q27105 Tue 9/27i05 3 3 process edits and arrive at & ratified documert. Brasd,TIOR VertorBase
-HBE: 1 leﬂ"'l'.:\\n “"F“‘"'-ﬂ: 4 l.'.':‘ﬂ:: 5- ] ; $j 6 & Review and &coeptance of Project Plan 12days  Thu 92205 Fri 10705 3 eviewed by NIAID and a final version distributed. Broad TIGR VectorBase NIAID 29
= TG Stage 1: Annotation Preparation 20days Mon 91905 | Fri 1011405 uction Annotation will oceur at this stage. ... Broad, TIGR,VectorBase 12
Ralsass Angust Assembly 5 daws Q03NS Ee Creste Certral Repostory (CR) 0days Mon @SOS Fri 93005 anged between the Brcesd, TIGR and Vectarbase. TIGR 10
. _ EGS Release August Assembly Sdays  Mon 10605 Fri107ms 2 mthe Broad on & project submmissian date. <B=<l- Broad 10
Ralezse usatful dasaswis 5 d.l}"- 10 Release useful datasets Sdays | Mon10AONS  Fri10f4i05 98 sleased to the sciertific community. The informet. TIGR Broad WectorBase
2 - o EE Define the 10mb region for manusl annotation Sdays  Thu92205 | Mon 10/3:05 3 reloped by TIGR and Yectorbase will be dertified Broad
&
—) - maler
Fom 2z Evaluate ':m'FUN' Jwsaks SZEUI 12 | Stage Z Production Annotation Gene Structure 40 days? Mon 10/TA5  Fri12/9/05 1,7 llow us to perform comprehensive evalua... TIGR.Broad,VectorBase 2947
Siazs 1 Pratostion Ammocarisn Cans Structre 5 weaks 1704 |2 TIGR gene structure annotation 40 days Mon 1017005 | Fri12/9/05 pertain to TIGR's gene structure annotation. TIGR
¥ x Ammoty e [T sak: i
- 14 G Run autapipeline dwks| MondDATOS | Frif1H1i05 i, ta the larger and more compies: genames of pl. TIGR 15
15 Submit TIGR 0.5 in Central Repostory Odays  Ff1A105  Frit1A108 14 vil be deposted inthe Central Reposiory FTP st TIGR 18
16| Iterative improvement of gene set 15 days Mon 114405 | Fri 12205 15 the individual gene prediction programs. ... TIGR
. : r 7 G erify agsinst Anopheles and Drosaphila Sdays Mon 117405 Fri11A8mS Sompared to aur precicted gene setto identity in.. TIGR 18
- .
Institution: VectorBase 18 @ Locate genes inintrors of otiers Sdays Mon 112105 Fri11i26ms 17 nes were idertified. Therefare, we wil extract .. TIGR 19
19 |G EST Deta Incorporation Sdays Mon 112805 Fri12/205 18 +EST alignmerts and the gene structures, and c. TIGR 0
Task Chm. 0 Gualty Control 1wk Mon 12605 Fri12/905 19 exting of existing gene models, others wil resul TIGR 21
ElGS Submit 0.5 in Central Repastary Odays  Fril205  Fri12/905 20 t will be ceposited in Central Repostory FTF sie. TIGR
- - PET SR . e L fEp s
Staps O Esablich Copmesicatos Mackanispes Amomg 5 2 @ Vectorbase: gene structure annotation 40 days Mon 101705 | Fri12/9/05 ertebrates and also Anopheles gambiae. .. VectorBase
- DT = L IERES autopipeling dwks| MondDATOS | Frif1H1i05 ranisms. There are three main sources genes: WectorBase 24
o -
TIGE, Broad 2nd VectorSase ENES make B v 0.5 avallable via web 4wks | Mon 114405 Fri1208 23 silable to communty for BLAST, SSAHA access WectorBase 25
- 25 | Submit 0.5 or 0.5+ inta Central Repository Odays  Fri1205  Fri12/905 24 will b deposited in Cantral Repository FTP ste “ectorBase
': o El,l' alilw ':"_ 1 IiL B |G Broad: 10 Mb annotation 40 days? Mon 1017405 Fri12/9/05 D). This will provide a complementary dat... Broad
ElES Annctate 10 M region Swks? Mon10ATAS | Fri12808 statian for the 10hb region is requested here.. <= Broad ]
R R T4 s g Submit 10 Wb ennotation in Centrel Repositary Odays  Fri12005  Fri12/908 27 1, will be deposted in Certral Repostory FTP ste Broad
R.;'. gl- 5 Sl :‘..l:: Qpizzce :if_“'l' :i_lii:r _j._: =i 28 | Stage 3: Evaluation of Data 20 days? Mon 12/12/05 Fri 1/6/06 12,6 will be deposited into Genbank in Stage 5.... Broad, TIGR,VectorBase 48,33
LR @ implemert weark in Propossl for evauting and comparing gene sets 15 days Mon12A205 | Fri12/3005 The tasks required for data evaluation inclue:... TIGR 3,32
~ . @ define merge stratesy based on evaluation Sdays|  Mon 17206 Fri1 /06| 30 decision on the compastion of the final gene set. TIGR Broad vectorBase
Staps 1o Az=otation Preparatioz WIFUT  IWLFE

L10DS 1014
1I/17005 120050
101705 120050

Ralezsa usatfnl dasaswis

Stags 1 Producton Azzodation eoe Stuchzw

WactorBase: gees structars anmotation
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T Would better BRC-MSC coordination matter?

in support of diagnostics, therapeutics, vaccines, mechanisms, virulence factors etc.

“Tocall in a
statistician after the
experiment is done
may be no more
than asking him to
perform a
postmortem
examination: he may
be able to

say what the
experiment died of.”
(R.A. Fisher)

“Faith-based” bottom-up initiatives
like the resource centers actually
work

Requirements inputs from expert
community and applications
developers to MSCs and BRCs to
focus efforts and outputs with well-
posed problems/questions

Project management plans to
push/pull MSC genomes and MSC
generated data and analyses to their
corresponding BRCs

Are MSCs and BRCs separated by a

common language and uncommon
metrics?

Collective future of Resource
Centers like MSCs and BRCs
depends on demonstrating value
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Thanks

NIAID

TIGR Service Team members of
— The Joint Technology Center (JTC) — Sequencing
— Biotechnology Core Services (BCLS & BCIS) — Genome finishing

— Informatics (IFX) - Assembly, Annotation & Data Submissions

Ishwar Chandramouliswaran, MSC Project Manager



